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OPTICAL FILM AND LIQUID CRYSTAL DISPLAY 
USING THE SAME 



- 1 - 



BACKGROUND OF THE INVENTION 

Tnl s invention relates to an opt.cal 

cry5t al display apparatus using the same 

Recently, image display apparatuses ty P 

^splay means in personal computers, worK statrons 

L to t h e q uaUty o £ rmages displayed hy usmg 

llese apparatuses, — " 

j like are required. 

» "•"'":"::;:::.......---••»- ~ 

«„„ ....... . — "-• i ;-;:::; , ;r.; 

linht shield riira is 
micro lens array wherein a light 

at ^responding positions for each lens. 

o£ a rear light source having high 

15 discioses ;;:;: i h ^ *« . ^ — 

directivi y diffusion 

P Further, JP-A 10-39769 discloses as 

rear light source. Further, 

in a rear projection type P ro 3 ection 
?0 a screen m a rear y 

, a screen wherein alignment pattern of 
apparatus, a screen ^ . a liqht sh ield film 

" C ° inCi r a process for product a light shield 
25 layer used for improving the image quality mentioned 



that is a .lac, -trix. there are generally 

cQnlvinq a aye sum 
s photosensitive resin dissolv ^ 

dye , etc. on a substrate and expose the 

, light US mg P« 01 — ? , and the 

But the prior art is insumcient for 

prmldl , op.i-1 — — — d PrOPertieS ' 

■ Unht shielding properties 
excellent m light s ^ ^ 

pl aced in a desired position, and s 

of field properties, ana an 
15 having «ide angle to ^ 
display apparatus such as a liq 

^installing such an optical £ ilm -rei. 

The present invention provides an optical 

ootical element capable o£ forming 
£ilm co.pris.ng an op c _ and . 

20 spatial distribution o £ Ugh ^ ^ 

^- ih laver positioned on an oyy 

the optical element, sard 

h of a compound which changes light 
composed o£ a comp 

tr ansmittance depending on irradiation 

„ ut . anre passing tne j-^ 
4-v> 0 liaht transmittance y 

of energy beam. 



variously for i.provm, U 9ht shiel. Parties and 
angle of field Properties. ^ 
Th e present invention further p 
5 image drsplay apparatus such as a Irquid —1 
display calling such an optical film. 

BRIEF DESCRIPTION OF THE DRAWINGS 

£o r explaining a Process for producing the optical fU. 

10 " EMmPle ; ig 2 is a graph showing a relationship 

liqht diffusion layer and the blurred amount of image. 
9 Fig s. 3, to 3D are cross-sectional views for 

film obtained in Example 2. 

v, ntical film obtained in Example 3. 

explaining t h e optical film obtained in Example*. 
Flg . 6 is a cross-sectional view for 
20 . ^ical fil"> obtained in Example 5. 

eXPlainin9 F i:. t and , are cross-sectional views for 
explains the optical film o b tained in Example 6. 

Fig . 8 is a cross-sectional view for 

r,f the liquid crystal display 
25 explaining the structure of the liq 

obtained in Example 7. 

Flg . 9 is a rough sketch for explaining 



rear proj . ctlon type —V apparatus obtained 

in Example 8 . 

DETAILED DESCRIPTION Or THE INVENTION 

„ he n a combination of m icrolenses £or 
5 enla lgl n g an an 9 le of - W o f the 11**- ^ 
panel , end a li 9 ht shield layer (blac, -atr.x, 
upP res S1 n g retroreflectron of outer ^ — te 
frl the ^ace o f the — es - » 
imag e dis P lay a PP aratus ha.in, wide an g Ie of f.eld 
10 ro erties, for example a li q urd crystal drsplay P an 
recise Po.i.ion.1 relation between t h e --e.es 
the positional pattern of li 9 ht shield layer can 
exhibit its function for the first time. 

But the microlenses for realign, wide an g le 

15 of field and the li.ht shield ^ ^ ^ ^ 
contrast are produced independently, followed by 
cognation of the, in a later step. Therefore, 
very difficult to alr 9 n both precisely w.thrn several 

mlCIOnS - T hat rs, in order to obtain sufficiently wide 
ang le of field, 1* i- necoesary to use microlenses 
havl n 9 a short focal len 9 th. Eor such a P ur P o , e 

ipers for product lenses difficult but also cause 
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. mclent fluidity of materials, oi^-ty 
du e t o — (films) £rom molds or 
of mold release of lense ( 
stamper s, an d delam.natron P 

>,nah refractive index, 
5 .sin, -.als - M a h„h ^ 
aerials are limited undes.ra.ly. F 

10 resins, e l.<— ■ ' 

** — tion ° f m ; crol ;r s ;n order «, p-^ 

On the other h*nd, 
ught shield Ulms having high P--- ' ^ 

photo u th o g ,a PhY — d - — ; ; r on a transparent 

S h as ultraviolet light from the 

energy beam such as ul 

layer side to produce a lign 
photosensitive layer 

laYer ' . <„ order to improve the 

M thlS J s necessary to stic, the 

Vision .ore - - ' fc , t the time of 

ph otosensitrve layer photosensi trve layer 

— M ;T„,rU-- -m the vre.pornt of 
" blaCk ' I tlrng of the surface due to 

25 ptodu :;:; - - - — — 

stored neax. 

■ of the energy beam, etc. 

transmission of sheet 
a qrree n including a lens a 
When a screen 



" \ \ relatively large site of 
alig nrng mrcrolenses davrng * ^ & 

— aihundredmicrOT ;a;:^app— » 

^r nn type image Q^f 
P r °3 e ^ above-mentioned producing 

pro duced by u 3 rng ^ g cQnventlonal 

S methods, — - P ctlonmolding is used. 

extrusion Elding e ^ techniqueS 

But it is drHicu oreci sion or 

usage for sizes . 
10 m-rolenses wind severe jp _ fi 

- ° rd " " ss £ or producing a miorolens 
3977 0 discloses a proc ^ ^ ^ £unctloning as 

sheet which das a lens IV ^ anQther 

---^rre^-lsaugnedted, 

whereby the microlens fQr 

. n layer with a complementary 
function layer 

lndl vrdual fine unit ^ ^ can be produced 

such a m icrolens Y ^ ^ stamped 

» ultraviolet-curing resin 
20 by filling a surface groove3 in 

wit h a large number ^ 

parallel, piling a na P irradi ating 
:r;ll a mrcrolenssdeet. 

14k . transparent substrate 

having no microlen , transparent positive- 

£oll o«ed by laminatron The positive- 

. et thereon by coatrng. 
working resrst ther 



•„let light from the 
. st is exposed to ultraviolet * 
porting resist 

nolens array side, ^ ^ ^ blac K 

" openings o f - resist » 

— a9ent MP ite the .icrolens array sheet 
5 dissolution to collet ^ ^ Qpen 

— " ^ ^ ^T^^tioned technic 
According to the 
10 -- h e altt^le-^ ^ shield layet 

tra „apatent substrate rolcr olenses as a 

isformedby se i £ ;-; c : rrespondthe U^t 

raa sK, U is easy to J positl ons of 

sh leld -Vet » ind^ ^ 
15 m icrolens array. 

Qn the other hand, Wackdy es, 
■ „ carbon blacK. 
laver containing car ca tterning 
coating layer ^ ^ Qpen and pat 

blac K pigments, or the - conducte d via the 

Qf the ^^ve.or.ing^^^ ^ 
20 black coating ^ ^ ^ the 

liqht is poor, 

. ^ precision. 
pattern having desired P ^ ^ 

Therefore, tner ^ . rtadiatlo n time of 

the viewpoint of produotior > m ^ ^ ^ 

tra nsmittanoe of ^ patter nmg 

1S pessary for the «P°°« ^ ^ la yer 

cecause the film thiols oft 



nr it is impossible to 
1S not allowed to he thm, or it ^ 
ohtamalight -leld moving 

shield properties. pres ent 
ntrast, according to the pr 
Tn contrail-; " 

Dti cal £11- comprising an optical 
provided an optical lon o£ Ught 

capahle of fon»ina ^ ^ ned on 

„ and a light shield layer P 
10 transmittance, ^ Ught 

■ nf the optical 
an opposite side ^ ^ changes 

shield layer b eing composed ^ ^ 

•^nce depending on irraai 
light transmittance P passing 

energy where ^ depending 

15 the light shield layer 

on a dose of energy beam. ^ 
riirtter , the light shield layer 

• -no silver halide, more 
composed of a compound —J 
concretely, at least *g .silver, » ^ ^ P ^ 
The light transmittance P 

20 COntalnin9 ld 9 ' layer is modulated spatially either b y 
light shield layer or 
irtadi ating the compound with an „ „ ^ ^ 

pending on a concentration of silve 
llght shield layer ^ ^ be 

In addition, the ng 

tMial dispersing therein at 
^ „f a aelatin material ui v 
COmPOS , r or a compound containing sliver, wherein 

by irradiating the ny 
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beam , a silver concentration in an irradiated -ion 

„ a de sm.ller that i„ a non-irradiated 

still further, the light shield layer can be 

• i Hi cnprsinq therein at 
i ne iatin material disperbmy 

composed of a geiatu 

lea st silver or a compound containing silver, and 
ph otosensitive material containing a silver halide 

silver concentration 

uhich nas a property of makin* a 

■ • .radiated by an energy beam smaller than 
in a region irradiateu ui 

that in a non-irradiated region. 

Th e present invention also provide an optical 
mra comprising an optical eiement capable o £ forming 
spat ial distribution of lignt tr.nsmittance, 
shield layer and a litf* diffusion layer, said light 
shield layer being positioned between the optica 
15 element and the light diffusion layer and composed 

v, „ liaht transmittance depending on 
compound which changes light 

radiation of an energy beam, wherein the light 
tra nsmittance passing the light shield layer is 
adulated spatially depending on a dose of energy b am. 

j. ■ r, -further provides an 
The present invention further p 

■ • an ootical element capable of 
optical film comprising an optical 

. ^ linht transmittance, a 
distribution of lignr. Lia 
forming spatial distnu 

i a liaht diffusion layer, said 
light shield layer and a light a 

ligh t shield layer containing light transmitting 

25 re gions and light shielding regions, and said U, 

diffusion layer being positioned .t least upper sid or 

10 „er side of the light shield layer corresponding to 
the light transmitting regions. 



' 10 .Mil further provides 

- lnWtl ° n ;;. 1 element capahle 

an oprrcal ^" Sin9 ^ ° n P o ; ught «ans ml «ance, 

• i rli stribution ot ny 
of ^ -P." don an oppose s.he 

contain, s»U hall the gap 

- abOTe ;r a l - - U,« — 
less more preferaW 150 
iayer is pre ferat,ly 400 ^ ° ^ le5S or 

• ,i a rlv preferauj-y 
„ ura or less, particularly 

«" hoUt 93P ' . the ab ove- m entioned optical frl*, 

and the optical 
15 substrate. ^ provide s a 11*^ 

^ ^ nqa u q ul d crystal cell, a 

— I drsplay ^ ^ ^ nla9 collate rays, 

-at " — 7 the preS ent — — 
- - ° PtlCal I 7i uid crystal cell Is sendee* 
*> ^"irnlu.lnatron.eansanatneoptacal 
between the rear ill 

film. ^, nn gtill further provides 

The present invention ^ 

aratus comprising a proj 
a near projection apparatus ^ ^ a 

25 co ntalnin g a lrc,ht source an ^ ^ and . 

mlrr or for « {leCtln9 8 1 9 Vaht te£le cted by the 
scree n for projecting the r 9 

D . heinq composea 
ca id screen Demy 
mirror, saia 



Considering importance 

. -l c fnr forming 

the light shield laye shieid 
•^i^ for forming the ny 
The materials tor j. 

^yer has a feature transml ttance is 

to a layer wherein light ^r 
se changes to a lay 

, ^iallv by irradiating an energy 
modulated spatially by ^ a 

, plv the materials are 
Concretely, bromide 

• • a silver, for example, six 
10 compound cont.-xn, ^ be£ote irradla tion 

which is high m Ugh irradiation wi th the 

energy -a,, it « J chemlcal 

tr ans m ittance is adulated spatially by 

15 treats or Phy-al materials 1S 

One example of such 

■ e11 vpr or a compound 
ge latin dispersing therein sliver o 

. ■ „ silver atoms, wherein the light 
containing silver silver 
mit tance changes by the change of 

Ho re concretely, a photosensitive 
20 concentration. ^ ^ suitable . 

roa terial containing a contai ning a 

But a photosensitive materia 
h 1 . d e salt conventionally used cannot be use 
silve r halide salt contained m 

- - — — ion : a nd ^ - 

25 the photosensitive material is 

that portion. photosensitive 
Tn the present invention, the ph 

a a silver halide salt should improve 
material containing a silve 
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mitt ance cy irradiation with an energy -am. 
Ught transmittance V 

The photosensitive layer 

transmittance at tne 

■ a is predominantly high compared with 
5 patterning is pre iayer 

■ precisely corresponding to the optical 
10 bla c, matrix precise y eto 

element ,,. - Uy . E having a 

ff^ipntlv sensitize <a p 
sufficiently conducting 

la rge £ ilm thinness, even m th 

so _ called sel£ alignment exposn < ^ 

,. ated through an optical 

15 beam ::ri — -« — itive iayer 

SUb3S 9 d fi xation, the b la<* matrix having a 

to development and fixati 

su££i ciently high optica 1 density i.e, 
n aving high Ugnt transmittance and a Ugnt 
» ^ -^r::r:nleld lay. opined , 

— ^^rrrthringht 

---^^rrorihl high Ught transmittance 

transmi ::; c h n M — 15 » ™ 

25 re91OT level di ££ erence between the light 

and a geometrical ie region 
v. K^h liaht transmittance j. y 

— —; nd ; he T t Jis P ossi b le to stress 
is hardly produced. Thus, 
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g e„eration of Ught scattering — - — 
lality and to form a voidless W al««s- ^ 
q le o£ field. Further, in the high 

for enlarging the angle of field 

■rtanoe region (the region irradiated wi.h 
i i a ht transmittance x«y 

, d bv a series of steps of exposure, 
energy beam) formed by a 

de velo P ment and Ration, non-uniform — " 
Dres ent and act for scattering the incident light, so 
, of field is enlarged thereby comparing 

that the angle of fieia 

witn a conventional transparent f Urn. 

photosensitive materials for producing the optical 
films of the present invention mentioned above can 

summarized as follows. 

Since the photosensitive materials 
ight transmittance and high sensitivity, the film 
; Less of the photosensitive materials can be made 
thickness snie ld layer having 

thick, resulting in forming a light shie. 
ahigh Photographic density (optical density- 
Concretely, there can be obtained an optica - 

5 ,m .herein the optical densr i ^ ^ 

, • -i ^ i aupr reqion ana tne 
i ight shield layer rey 

'or more in the high light transmittance region 

Since sensitive wavelengths can be changed 
25 p ronallV by changing the kinds, mixing ratios etc 
of the photosensitive materials, workability can 

improved. difference 

■o almost no boundary level am 
(3 ) There is almost 
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■ r, wherein the light passes and the 
between the region wherein 

v, -n the light should be shielded. The 
-eqion wherein the ^ig" _ 
" mi ttance obtained by a series o- 

change of light transmittance 

st e P s of exposure, development and fixation is cause* 

^ Therefore, tne xev^j. 
is almost not changed. Theret 

„ t h e high Ught transmittance , gl o„ a - 

10 ; ost , -^n ? a«»,,-«^e 
pbotosensitive layer has a film — s o 
generally spaaKin,, when t h e region has a larger 
s Ler concentration, the film tnlc.cn... .eco.es 

^ used the level difference of 5 
conventionally used is used, th 

u.x — « — d — resuit r;; 

causing blurred image, lowering of contras - 
• of brightness due to scattering of the 
20 lowering of bngntn 

for forming image at the boundary. 

h a case, when the silver halide 
In such a cabe, 

*-v,~ nresent invention is 
photosensitive agent usable rn the pros 

d the level difference can be made snail, 
used, the a minimum . 

25 in suppressing deterioration of the 

In the high lig- transmittance region, 
residue of the silver halide salt or a component 

■ nrP ^nt Since such a 
presumably the gelatin layer is present. 
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f scattering the light 
component has a function of ahiblts a 

■„„ the light transmittal, 
ul thout lowering f<)r eniarging the 

.unction of enhancing the 

ang le of field of - shield la yer is 

Cenerally speaking, the 3 ^ 
„ .„ tne silver salt photography 

la tin is exposed to light, 
si-er halide in gel.txn ^ 

c ,re produced, wnereuy 
ohotoelectrons are p accumulating 
silver atoms. d j 

between lattices form 
10 thl . step, there is h a.ng the 

de ,elo Pab le. When silver ^ ^ ^ ^ 

la tent image is reacted with ^ 

, „ the whole particles are 
hydroquinone, tn m etallio 
= hlack image composed 01 
^i:i:::; p :ing t o the lig. flayer Of the 

BUt ' h conventional materials for silver 

possible to use ^ mechanism mentioned 

»» ^materials are changed to 
2 0 above, -is is ^ ^ iayer in the 

th e black layer, that possible to 

l i ant s ° tnd >- x 
re gion exposed »H ^ ^ region 

£orm . high light «^ ^ sel£ allgnmen t 

wh ere the light is collect 

" of the present invention and to 

- ° PtlCal £ a er blac, matrix, with good 

f orm the light shield layer 



" in-prova transruttrvity rn 

m ahe the non-irradrated tequireme nt, the 

- present i nT^«- — simultaneously 

and the high light 

naing SU« -lide salts ^ f & ^ 

after exposing tne 

" ageht using visible light or 
10 nalide senaitrarng age ^ portio „a are 

ultra violet light, on ^ £oUowed by 

dev elo Pm ent and patron ^ ^ ^ 

15 image for^d by P disaPP ears by 

.iaible Ught or .ltra.ro « B order , 

exp oaure to red U# « ^ ^ add . 

enhance the effect, r triph eny methane 

sensl tr.rty reducing dye auch ^ 
serl es dye previoualy to the 

agent. 3e naititing agent 

- Th8Sll ra ecial co^nd ao aa to ,ahe 

pref erably - J ^ ^ .„ aqueo na 

— ^ mr-oanlfate. Such a apecial 
25 solution of nvle nediamine f ai^onia, 

compound rnclndea P^"^ ^ or t he 
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duced xn the exposed portxon xs 
latent image produced ^ - n 

- — P ° Sed P ° ; ncla >y ana 

produc e a latent 1* -; shieidlayer . As the 

bleaChln9 Tale potassium dichromate, P— 

° £ CerlUro ;r c'., th ese compounds^ ^ to 
permanganate, etc., 

dissolve silver. fo r lowering 

Tnet e can be employed a process 
Tarty photographic density. ^ - 
" OPtlCal to i: h fording to thrs process, - 

eXPOSUre d ctd in — " 

halogen produced .^^ silver 

sorption of light — " „ reduce the 

the latent image silver 
15 again to con— - ^ ln this 

ph otograpnic density af above . menti oned effect 

Photosensitive materr erial . 
• „ the production or tn« 
2Q a „ onia during P d ^ the pre3 ent 

Further, there can 

,itizing technique using an 
iOT ention any photosensitizing 

^^^"1- .ents, 
25 developing agents, fxxe 

„„ -» — ■ ---•"* 



a liqht diffusion layer is 
the present invention, a lig 

— < on upper surface _ 

Bv forming the ny 
shield layer. »Y ._ ix)| it becomes 

n • ht shield layer (black matrix) , 
hear the light shiel ^ ^ 

— r:i::r — 

there can be of 
fl eld) without shortening the focal 

microlenses. illu strated in more 

drawings, which are 

scope of the present invention. 

ExamP le 1 ^ Qf cross _ sect ionaI views 

ess for producing an optical m» 
£or explaining a process fo P ^ ^ 

of -Present invention i t„ ' J 5 . 6 

^-n^rilofaf^lefr^e,. 

mm thick) , not m be 
■ n a total thickness), can a 
20 about 500 urn in a tot 

, . n th e same manner. 
Pt0dUCSd fllling an ultraviolet-curing resrn 

Mter s ln a,i staler <not shown in the 

— 1 haV : 100 Z thic. ,ade fro, a polycarbonate 
25 microlenses cured by 

film , the ul-avroiet-cur.n r ^ , 

exposing to ultraviolet light 
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■ :::;::;:::zz ~~ »";-;„»:.:;;• 

d to ultraviolet light fro, the silver 

f , side Then, self alignment 
senS iti Z ing agent formed ^ light 
exposure was conducted using paralle 

^- iri laver 7 comprising a nign 
form a light shield layer colle otin, 

shle ld region S which «as obtained 

d to the infrared light or exposed 
exposed to diffusion 

r the infrared light. Then, 
d ° Se ° the light shield layer 7 using a 

, a was formed on the light 
laY " ,h h The light diffusion 

, „r the light shield layer 7, it ^ 
ml crolenses 2 or S ^ to at 

Preferable to use a materia ^ 

le ast visible light. Examples of 
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glass , .arrous ^ c/pl'ic — sheets an d 

£UmS ' As th e transparent fUms, " 
pl .. tl c fUms are preferably used from - .re^nt of 
5 eas.nes, of — ^ 

plaS tics are acrylic resins, — Uc 
P Dolystyrenes , po ly es t - polyolefins, poly-*-.- 
nolvethers, polypes, polyether- 
polycarbonates, polyetners, v , 
■„ ..ides polyether sulfones, rnaleimrde 

imldS5 ' I de . oiy.— nc esters, 

10 — ' POlyVinY l et 1c L — norbornene 
melamine resins, triacetyx 

rSSinS ' ^rther, * i. PC— to use copolymers of 

h »hove blended materials of 
these resins mentioned above, d 

« linked products obtained from 
15 these resins, and cross-linked p 

these resins. -n 9 these materials, trracetyl 
cellu lose Poiyester fil». polyethylene 

hthalate film and polycarbonate film are 

;:;rr» °nr 

• e1 ,rh as transparency, etc. ana 
20 of optical properties such as 

mechanical strength. 

Th e process for forming the li g ht shreld 



£ormed by exposure i. » the aPP— «* ' 

bv later irradiation with visible light or 
disappears by later 

infrared light. 

Th e wavelength of Utf* * " 

deve lopment and fixatron rs preferably, for example 
„ to ,50 nm when the silver halide sensrti.ing agent 
silve r chloride, 6 S0 to 1100 nm when silver dromrde 
used . if necessary, a sensrtrvrty reducrng dye can 
0 be added to the silver halide sensitising agent to 
shm the above-droned photosensitive wave en th, 

t-hpre can be usea 

As the sensitivity reducing agent, 
Phenosafranin, Pinaxryptol Green, etc. 

lc the light shield layer 
In this Example, the lrgn 

„ «... . " -™ »• rr 

forming the light shield layer 
reasons: 

Tne silver halide sensitizing agent rs 

• ■ serial obtained by dispersing srlver 
20 ph otosensrtrve materral ^ ^ ^ 

or . compound — " ulth the 

capable of modulating the light t 

nge of concentrate of the compound. 

the I concentration becomes, the lower the Irght 

25 transmittance becomes, and the smaller the Ag 

concentration becomes, the light transmittance rs 

imPrOVed - ThlS mechanism can be explained as follows. 
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light, photoelectrons a. P accumu l a ting 
from the silver tons in tne lattices. 

h a step, the silver halide sensitizing agent 

s tent i.age -hich .3 develop^ . »hen the 

becomes a latent ^ , ^ ^ 

sll „ r halide particles having the latent r.age i 
tea cted wrth a te.uc.ng agent such as hydroguinone, 
h le silver halide particles ate reduced to silver 

fis the silver halide salt sensitizing agent, 
Ph ° t09taPhlC mater : l Tt l also technics 

Lpetsing a^nts in gelatin, trials 
photosensitive materials, exposure, development, 

(1) lrd ed , Macmillan New York 

20 Photographic Process, 3rd. 

(1966) , 
0. A. spencer: The F ocal Dictionary of 

Photographic Technology, (19") 

Jam es, T. H.: The Theory of Photographs 

s 4th ed., ,ohn WilV < sons, «e- *or>c U*™ 

95 process, 4tn eu. , 

Mphlette's Handbook of 
t m Sturqe NetDiex-i-e 

;:„,„/„:.„,„.«,...».«— 

-,i • Kaaaku Shashm 
(5) Shinichi Kikuchi, et al. Kagaku 
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Binran, Vol. I to HI, Maruzen (1964, 

Th e Japan Society of Applied Physics. Kaga.u 

^ mlors and Technology, Asakura 
Konwakai: Properties of Colors an 

Shoten (1988) 

5 (7) Shlnichx Kikuchx: Shashin Kagaku 4th ed. 

Kyoritsu Shuppan (1993) 

(8) Shiniohi Kikuchi, et al: Progress of Image 

Engineering, Kagaku Kogyo Sha (1986) 

10 on image Formatin) , Kyoritsu Shuppan ,1969, 

Th ese references are incorporate, herein by reference. 

As to the light diffusion layer 8, there can 
be used various materials and technics for forming 
film s and sheets using these materials, for example a 
" layer having fine unevenness, e.g. a finely granulated 
t L chained b y using a „i and the like metal stamper 
a pplying optical disk forming technique or a mold 
subjected to sand b last treatment, or tranfer film 
gained therefrom, a film containing plastic b eads 
20 usin gdivinyl b enzene, etc., or a film stained b y 

app lylng a surface treating technic for antiglare a 
Tffusion Sheet used in liguid crystal back light, etc 

The positional relation and gap between the 
llgh t shield layer 7 and the light diffusion layer 8 

25 are explained below. 

In this Example, the light diffusion layer 
w as formed after formation of the light shield layer , 



15 



formed after -rmatrn of the Ught diffusion .aye, B Co 

As to the gap between the two, Frg. 2 shows 
th e relation between the blurred amount of image and 
5 ; dlstance (L) between the Ught — - 
the llght drffusron layer B when the optic, fUm - 
, he Dre sent invention is rnstalled in a commercially 
available TFT liquid crystal display panel - 

The ter. "blurred amount of image" «a„s an 

■ » -discrimination by naked 
10 index showing "distinction or 

eye „ Qf display ed images or characters, and is 
pressed by the results obtained by naked eye 

D ecomes, the clearer the image or characters becomes. 
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In this Example, the gap between the light 

1 and the light diffusion layer 8 was made 

<=hipld layer 1 and tne x_y 

D toblem arises in usual oisplay. Preferable 

um or less, and more preferable gap is SO urn or 1 

„ state of close contact of both layers,. 
20 and zero (a state ^ ^ 

The optical film shown rn Fig. 

»kc rsaion 6 passing the 
m cre of light transmittance rn the region P 

Ugh t and the optical density of 3.Sm the I gh 
sh lld region , when the film thickness of the Ught 
i.ver 1 is about 5 urn. 
" Shie Turther, since the change of Ught trans- 
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llght , devel op- t and patron depends on the change 
I, concentration o £ silver atoms dispersed In gelatrn, 

of the light shield layer per se is 
the film thickness of the ngr 

har dly change, during the production process. For 
Lple, e„ i £ - £ rlm threes o £ the W — 
layer 7 is about S to 20 urn, the level drf f erence 

reglon6i s a bout0,umat most, and general -ut 

, nn with the level difference of 5 yim 
Comparing witn uie 

or m ore according to a conventual method £ or £ ormrng 
th e light shield layer using photolithography and 

„ f 7 S or more in the light 
making the optical densrty of 3.5 or 
shiel d region, the level dr«erence in this Example 
15 remark small, results in preventing blurred rmage 
and lowering in contrast and brightness. 



EMmPle 2 Th e mrcrolenses 2 shown in 3 - rormed 

in the same manner as described in ^ 1 On a rear 
20 side o£ the tilm 1 .or microlenses, - - 

■1-p to the microlenses formed side, a lign 
—rllrmedvraanght^usronlayereusrng 

the so-called photo solubilization method. 

This method uses a sensitizing agent 
25 containing a mature o £ p-phenylenediamine, ammonia 
po tassrum thio-cyanate , thiosuUate salts, 
Uver halide salt sensrtizing agent, and only the 



exposed region i. — t." — Ived m an agueous 
solution of sodium thiosulfate. 

After the step of exposing to light fro, tne 
mlcrolense s 2 side, t h e =« steps as disclosed m Fig. 

i n Fiq - 3A . 

fis sh own in Fig- 3A. it - effective to form 
the light diffusion layer B .etween t h e microlenses 2 
and the light shield layer 7 for proving the 

10 COnt " St - ln the embodiment shown in Fig. 33, the light 

dl££u sion layer 8 is forced, there oan b e obtained an 
optical film 9 having the same structure as shown m 

" Fl9 ' Fu rther, as illustrated in Fig. 3B. even if 

the lamination is conducted in the order of the fil, , 

n „«, ? the light shield layer 7, and 
including micrlenses 2, the y 

, . r B the object of the present 
the light diffusion layer 3, the ] 

i ^ field properties 
, hat is the wide angle of fie±a p v 
20 invention, that is, 

v-t-noe: are not damaged, 
and high contrast properties 

Fig 3C shows an optical film 9 "herein a 
mic rolens film 1 having microlenses 2 and a light 
shield film forming film 4 coating a silver halide 
25 sen31tlzing agent thereon are bonded using an adhesive 

photo solubilization method. 

r^iral film 9 obtained by 
Fig. 3D shows an optical mm 
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bonding a microlens film 1 having microlenses 2 with a 
light shield film forming film 4 coating a silver 
halide sensitizing agent thereon using an adhesive 
material 10, forming a light shield layer 7 by a photo 
5 solubilization method, and forming a light diffusion 
layer 8 thereon. 

In any cases, the obtained optical films 9 
show, for example in the case of the light shield layer 
7 being about 5 urn, the light t ransmittance of 90% or 
10 more in the light passing region 6 and the optical 
density of 3.5 in the light shield region 5. 

Example 3 

Figs. 4A to 4C show the structure of optical 

films . 

15 in the optical film shown in Fig. 4A, PET 

(polyethylene terephthalate ) film la was used as the 
film 1 for microlenses. 

First, microlenses 2 were formed on the PET 
film la by heated roll transfer using a Ni stamper for 

20 forming microlenses, followed by lamination of a light 
shield layer forming film 4 coating silver halide salt 
sensitizing agent thereon on the opposite side of the 
microlenses 2 formed side. Then, a light shield layer 
was formed by a reverse developing method to obtain an 

25 optical film 9. 

The reverse developing method is a method for 
forming a light shield layer comprising bleaching 
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(removing by dissolution) a silver halide latent image 
formed in a light exposed region, exposing the silver 
halide in a non-exposed region again to form a latent 
image, followed by development and fixation mentioned 
5 above. 

More in detail, after conducting self 
alignment exposure via microlenses 2, a gelatin film is 
subjected to a hard film treatment by a first develop- 
ment step. Then, the exposed region is bleached using 
10 a potassium permanganate solution to remove silver, 

followed by a second exposure (whole surface exposure) , 
a second development, fixation, and drying to obtain 
the desired optical film 9. 

Fig. 4B shows an optical film 9 wherein a 
15 light diffusion layer 8 is formed on the light shield 
layer 7 shown in Fig. 4A. 

Fig. 4C shows an optical film 9 obtained by 
bonding a film for light diffusion 11 (polycarbonate) 
forming a light diffusion layer 8 thereon to the 
20 optical film 9 shown in Fig. 4A. 

In any cases, ability of the optical films 
was, when the light shield layer was about 5 urn thick, 
the light transmittance was 90% or more in the light 
passing region 6 and the optical density was 3.5 in the 
25 light shield region 5. 



Example 



Fig. 5A to 5D show the structure of optical 
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films . 



Fig. 5A shows an optical film 9 obtained by 
forming a TAC (triacetylcellulose) film lb by a 
conventional extrusion molding, forming microlenses 2 
5 by a heated roll transfer method using a Ni made 

stamper for forming lens, bonding a light shield layer 
forming film 4 coating a silver halide sensitizing 
agent thereon to the opposite side of the microlens 
formed side using an adhesive 10, and forming a light 
10 sheild layer 7 using a so-called solarization method, 
wherein an optical density (photographic density) is 
lowered by excess exposure. 

Fig. 5B shows an optical film 9 obtained by 
bonding a TAC film 11 forming a light diffusion layer 8 
15 thereon to the optical film 9 shown in Fig. 5A. 

Fig. 5C shows an optical film 9 obtained by 
bonding a light diffusion film 8 (polycarbonate) to the 
optical film shown in Fig. 5A using an adhesive 10. 

Fig. 5D shows an optical film 9 obtained by 
20 the following process. After forming a light diffusion 
layer 8 on a light shield layer forming film 4, a 
silver halide salt photosensitizing agent was coated 
thereon, followed by bonding a TAC film lb and the 
light shield layer forming film 4 using an adhesive 10. 
25 The light shield layer 7 was formed in the same manner 
as mentioned above, but since the silver halide salt 
sensitizing agent per se is a very thin (e.g. 5 um) , 
enlargement of the light within the layer of the silver 



30 - 



halide salt sensitizing agent was negligible, said 
light passing through the light diffusion layer 8 from 
the microlenses 2 at the time of exposure. That is, 
the light shield region 5 and the high light passing 
5 region 6 were clearly separated in the formed light 
shield layer 7. In Fig. 5D, numeral 11a denotes a 
protective film, which can be omitted, if desired. 

In any cases, the optical films 9 showed the 
same good optical properties as those shown in Figs. 
10 1 , 3A to 3D and Figs. 4A to 4C. Particularly when the 
light diffusion layer 8 is formed between the 
microlenses 2 and the light shield layer 7, the 
contrast properties are more improved. 

Example 5 

15 The optical film 9 shown in Fig. 6 was 

obtained by forming a light diffusion layer 8a on the 
areas corresponding to the light passing region 6 
formed in the light shield layer in the optical film 
shown in Fig. 5A. In this case, the image quality 

20 obtained through the optical film 9 was sharper than 
that obtained in the optical film 9 of Fig. 5A. 

Example 6 

Fig. 7A shows another example of an optical 
film 9, which was obtained in the same manner as that 
25 shown in Fig. 5A, but the light shield layer 7 has the 
function of the light diffusion layer 8. Fig. 7B is an 
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enlarged cross-sectional view of the light shield lay* 
7. As shown Fig. 7B, small balls 12 made from a 
material having large light transmissivity are mixed 



5 silver halide salt sensitizing agent on the light 
shield layer forming film 4. 



as not to damage the light shield properties in the 
light shield region 5 by the small balls 12 contained 
10 in the light shield region 5, when the light shield 

region 5 and the high light passing region 6 are formed 
in the light shield layer 7. In this Example, a 
suitable amount is about 1 to 30% by weight based on 
the weight of the silver halide salt sensitizing agent. 



there can be used inorganic compounds such as glass, 
silica, titanium oxide, etc., and organic materials 
such as plastics, e.g. polystyrene, melamine resins 
(refractive index 1.57), acrylic resins (refractive 

20 index 1.49), acrylic styrene resins (refractive index 
1.54), polycarbonates, polyethylene, polyvinyl 
chlorides, silicone resins, etc. It is preferable to 
use the small balls having a particle size of about 0 
to 5, or 6 um. 

25 By the structure mentioned above, the 

incident light through the microlenses 2 is suffi- 
ciently shielded in the light shield region 5, and is 
emitted outside while dispersed by the small balls 12 



a predetermined amount at the time of coating the 



The predetermined amount can be determined so 



15 



As the materials for the small balls 12 
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in the high light passing region 6, so that the same 
effects as those obtained by installing the light 
diffusion layer 8 can be obtained. 

Example 7 

5 Fig. 7 shows a liquid crystal display 

apparatus comprising an optical film 9, a liquid 
crystal cell 13 and a rear illumination means 14 
emitting collimate light, wherein the side forming 
microlenses 2 constituting the optical film 9 and the 
10 light emitting side in the rear illumination means are 
positioned oppositely and sandwiching the liquid 
crystal cell 13. As the optical film 9, there can be 
used any ones obtained in Examples 1 to 6. 

By a driving means (not shown in the 
15 drawing) , the liquid crystal cell 13 and the rear 
illumination means were controlled and the image 
information displayed by the liquid crystal cell 13 
were observed via the optical film 9. 

As a result, when the optical film 9 was not 
20 installed, the angle of field properties were about ± 
30° against up and down and left and right directions. 
By installing the optical film 9, the angle of field 
properties were remarkably improved to about ±60° 
against the up and down, and left and right directions 
25 in the range not causing a hue reverse phenomenon. 

The angle of field properties were evaluated 
by defining an angle of field as an angle by which the 
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intensity of light perpendicular to the liquid crystal 
cell among light passing through the liquid crystal 
cell is reduced to a half. 

Example 8 



display apparatus comprising a projector 15 having a 
light source and a liquid crystal cell, a mirror 16 for 
reflecting the light emitted from the projector 15, and 
a screen for projecting the light reflected by the 
10 mirror 16. The screen 17 installs any one of optical 
films produced in Examples 1 to 6. 



drawing), the projector 15 having the light source and 
the liquid crystal cell is controlled, and the image 
15 information displayed by the liquid crystal cell is 

reflected by using the mirror 16. The image informa- 
tion is projected on the screen 17 in an enlarged form. 



display apparatus, the angle of field properties are 
20 remarkably improved by the microlenses 2 and the light 
diffusion layer 8, and the contrast properties were 
remarkably improved by the light shield layer 7 
compared with the case of using a screen not installing 
the optical film 9 of the present invention. 
25 In this Example, the screen 17 installing the 

optical film 9 obtained in any one of Examples 1 to 6 
of the present invention was used, but it is possible 



5 



Fig. 9 shows a rear projection type image 



By a driving means (not shown in the 



By using the rear projection type image 
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to use the optical film per se as the screen 17. For 
example, as shown in Fig. 3D, the film 1 for 
microlenses and the light shield layer forming film 4 
can be bonded via glass, reinforced plastic, etc. 
Further, the light diffusion layer 7 can be bonded so 
as to contact with the above-mentioned glass, 
reinforced plastic, etc. 

The present invention is not limited to the 
Examples mentioned above. Various modifications are 
possible withing the scope of the present invention. 
For example, it is possible to form a protective film 
or a reflection preventing film on the upper side of 
the light diffusion layer of the optical film. 
Further, it is possible to use a conventional technique 
for protecting the optical film of the present 
invention from ultraviolet light. 

The optical film of the present invention 
comprising the micrelenses, the light shield layer 
using a silver halide salt sensitizing agent and the 
light diffusion layer exhibits wide angle of field 
properties and high contrast properties, and can be 
applied to image display appratuses to exhibit wide 
angle of field and high discrimination by naked eye for 
outer light. 



